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Appendix A 28 Tables  Table 1 . AFQT -1980 AFQT - vs. 1997 Scales (Regular) 2 Table 2 . AFQT -1980 vs. 1997 2 Table 3 . TSC Shares -1980 vs. 1997 3 Table 4 . Gender Impact - AFQT -1989 vs. 1997 3 Table 5 . Race-Ethnicity Impact - AFQT -1980 vs. 1997 4 Table 6 . Female Minority Impact - AFQT -1980 vs. 1997 4 Table7. AFQT-1980 vs. 1997 5 Table 8 . Gender Impact - AFQT -1980 vs. 1997 5 Table 9 . Race-Ethnicity Impact - AFQT -1980 vs. 1997 6 Table 10 . Female Minority Impact - AFQT -1980 vs. 1997 6 Table 11 . AFQT -1980 vs. 1997 7 Table 12 . Gender Impact - AFQT -1980 vs. 1997 7 Table 13 . Race-Ethnicity Impact - AFQT -1980 vs. 1997 8 Table 14 . Female Minority Impact - AFQT -1980 vs. 1997 8 Table 15 . FY 1998 vs. FY 2002 Baseline: AFQT -1980 vs. 1997 The purpose of this Study Note is to document the descriptive analyses undertaken to measure the selection and classification impacts of DOD's decision to update the norms for the Armed Services Vocational Aptitude Battery (ASVAB) using a 1997 youth population standard (vice the 1980 youth population norms currently in use) derived from the 1997 Profile of American Youth (PAY97) study. 1 The Defense Manpower Data Center (DMDC) analyses reported by Segall (2004) refer to a sample of applicant first-time test takers during calendar year ( To build the analysis file for the impact analyses, we selected Regular Army applicants and screened out those with Armed Forces Qualification Test (AFQT) scores below 31 (on the 1980 scale). Applicants with scores below 31 are only accepted on an as-needed basis. The resulting files contained approximately 260,000 records.
The impact of the 1997 scale on the AFQT distribution is summarized in Table 1 for first-time test takers, and in Table 2 Table 2 reflects the effects of re-testing: applicants scoring just below important cutoff points on the 1980 scale are more likely to re-test. However, from a 1997 scale score perspective, the opportunity to re-test is not afforded applicants. Hence, use of most-recent-time test results is not scale score neutral and is apt to produce a biased estimate of the selection impact.
3 Indeed, in comparing Tables 1 and 2 , we see that retesting led to approximately 6,000 additional applicants qualifying under the 1980 scale and that the corresponding percentage not qualifying under the 1997 scale score is slightly higher when re-testing is considered.
The selection impacts can also be described by test score category (TSC) rather than cumulatively -see Table 3 . Under the 1997 scale, there are 10,142 fewer TSC 1-3 A selectees (5.9% fewer), 7,354 fewer TSC 3B selectees (9.1% fewer), and 17,496 new TSC 4 selectees; these new selectees represent almost 22% of the parent (1980 scale) TSC 3B's.
See discussion in Segall (2004) , p. 40. The renorming is projected to have a slightly disproportionate impact on female applicants as shown in Table 4 . Approximately 4.6 (3.9) percent female (male) applicants would move from TSC 1-3 A to 3B at the existing quality marks. Approximately 8.9 (6.4) percent female (male) applicants would move from qualifying at TSC 3B to non-qualifying at the existing quality marks. The renorming is projected to have a disproportionate impact on minority applicants as shown in Table 5 4 . Approximately 5.3 (6.9) (4.9) (3.9) percent Black (Hispanic) (Other) (White) applicants would move from qualifying at TSC 1-3A to 3B at the existing quality marks. Approximately 14.5 (12.9) (12.2) (5.8) percent Black (Hispanic) (Other) (White) applicants would move from qualifying at TSC 3B to non-qualifying at the existing quality marks.
Race-ethnic comparisons are for CY 2002 only. The impact on female minority qualification is shown in Table 6 . 5 Approximately 5.3 (6.9) (4.9) (3.9) percent female Black (Hispanic) (Other) (White) applicants would move from qualifying at TSC 1-3 A to 3B at the existing quality marks. Approximately 14.5 (12.9) (12.2) (5.8) percent female Black (Hispanic) (Other) (White) applicants would move from qualifying at TSC 3B to non-qualifying at the existing quality marks. The impact on male minority qualification is not shown separately because it does not differ appreciably from Table 5 .
To build the analysis file for the impact analyses, we selected those Army Reserve applicant first-time test takers and screened out those with AFQT (1980 scale) scores below 31. The resulting file contains 30,001 records.
The impact of the 1997 scale on the AFQT distribution is summarized in Table 7 . The focus is upon the differences between the 1980 and 1997 scale scores as taken from the PAY97 CY 2002 source. As can be seen, at the 50 th percentile there is a difference of 3.6 percentage points: approximately 3.6 percent of qualifying applicants would move from TSC 1-3 A to 3B under the new norms. At the 31 st percentile there is a difference of 5.8 percentage points: approximately 5.8 percent of applicants would move from qualifying at TSC 3B to non-qualifying under the new norms. The renorming is projected to have a somewhat disproportionate impact on female applicants as shown in Table 8 . Approximately 4.5 (3.3) percent female (male) applicants would move from TSC 1-3 A to 3B at the existing quality marks. Approximately 6.8 (5.4) percent female (male) applicants would move from qualifying at TSC 3B to non-qualifying at the existing quality marks. The renorming is projected to have a disproportionate impact on minority applicants as shown in Table 9 . Approximately 4.7 (5.6) (3.7) (2.9) percent Black (Hispanic) (Other) (White) applicants would move from qualifying at TSC 1-3 A to 3B at the existing quality marks. Approximately 10.0 (6.7) (5.7) (3.8) percent Black (Hispanic) (Other) (White) applicants would move from qualifying at TSC 3B to non-qualifying at the existing quality marks. The compounded impact on female minority qualification is shown in Table 10 . Approximately 5.1 (6.6) (3.9) (3.8) percent female Black (Hispanic) (Other) (White) applicants would move from qualifying at TSC 1-3 A to 3B at the existing quality marks. Approximately 10.7 (9.1) (5.3) (4.3) percent female Black (Hispanic) (Other) (White) applicants would move from qualifying at TSC 3B to non-qualifying at the existing quality marks. To build the analysis file for the impact analyses, we selected those Army National Guard applicant first-time test takers and screened out those with AFQT (1980 scale) scores below 31. The resulting file contains 39,238 records.
The impact of the 1997 scale on the AFQT distribution is summarized in Table 11 . The focus is upon the differences between the 1980 and 1997 scale scores as taken from the PAY97 CY 2002 source. As can be seen, at the 50 th percentile there is a difference of 4.0 percentage points: approximately 4.0 percent of qualifying applicants would move from TSC 1-3 A to 3B under the new norms. At the 31 st percentile there is a difference of 7.5 percentage points: approximately 7.5 percent of applicants would move from qualifying at TSC 3B to non-qualifying under the new norms. The renorming is projected to have a disproportionate impact on female applicants as shown in Table 12 . Approximately 4.7 (3.8) percent female (male) applicants would move from TSC 1-3 A to 3B at the existing quality marks. Approximately 9.4 (6.9) percent female (male) applicants would move from qualifying at TSC 3B to nonqualifying at the existing quality marks. The renorming is projected to have a disproportionate impact on minority applicants as shown in Table 13 . Approximately 5.1 (5.9) (3.3) (3.6) percent Black (Hispanic) (Other) (White) applicants would move from qualifying at TSC 1-3 A to 3B at the existing quality marks. Approximately 14.3 (14.4) (9.0) (5.4) percent Black (Hispanic) (Other) (White) applicants would move from qualifying at TSC 3B to non-qualifying at the existing quality marks. The renorming is projected to have a compounded impact on female minority qualification as shown in Table 14 . Approximately 5.4 (5.7) (2.5) (4.5) percent female Black (Hispanic) (Other) (White) applicants would move from qualifying at TSC 1-3 A to 3B at the existing quality marks. Approximately 15.3 (15.4) (8.6) (6.7) percent female Black (Hispanic) (Other) (White) applicants would move from qualifying at TSC 3B to non-qualifying at the existing quality marks. Army contracts as a sampling frame from which to draw 50 random samples of 5,000 records each from the PAY97 CY 2002 data, stratified by test score category. Separate sets of sampling and analyses were conducted: for the entire group, for males and females, and for Black, Hispanic, Other, and White groups. The same procedures were followed using FY 2002 Army contracts data for the sampling frame in order to construct baseline year results for comparison with 1998 results.
To illustrate the sampling procedures, consider the sampling / tabulations undertaken for the male subset from the PAY97 CY 2002 file for 1998, following these directions:
a. For each replication, randomly draw 5,000 records from the PAY97 male file, with sampling in proportion to the AFQT test score categories across males as determined from the 1998 Army contract tabulations (with AFQT >= 31). For example, if TSC IIIA accounts for 30% (of the males), draw 1500 (= .30 * 5000) records from that stratum. b. After the 50 replications are drawn, create a "summary" file over the 50 replications for the variables of interest (AFQT80, AFQT97), by summing their frequencies at each score level. c. Use the summary file to create percentage cumulative frequency tables in which each (1980, 1997) pair is compared at each score level.
The estimated AFQT percentile distributions for FY 1998 and FY 2002 -using the replicated sampling described -are shown in Table 15 . Relative to FY 2002, the impact of more difficult recruiting conditions in FY 1998 is to slightly increase the percentage of contracts that would move from TSC 1-3 A (3B) to 3B (4) contracts under the new score scales. When considering the entire sample (i.e., All), the impact of a relatively difficult (over a good) recruiting year is projected to lead to an increase of 0.2 percentage points in the proportion of contractees moving from TSC 1-3 A to 3B, and to an increase of 0.3 percentage points in the proportion of contractees moving from TSC 3B to 4.
The results of these comparative descriptive analyses by demographic groups are shown in Table 16 . The impact of a difficult (over a good) recruiting year is most striking for females (and racial-ethnic minorities to a lesser extent): the impact at the 50 th percentile is projected to be noticeably larger, and at the 31 st percentile noticeably smaller. In other words, for females most of the impact of difficult recruiting is estimated to occur in TSC 1-3 A contracts moving to 3B contracts under the new score scale (rather than in TSC 3B contracts moving to 4 contracts). 
Summary -Selection Effects
In summary, in the absence of new and/or refocused recruiting efforts, the Army (Regular, Reserve, and Guard) is likely to recruit a relatively larger share of TSC 4, and smaller shares of TSC 1-3A and TSC 3B once the 1997 Youth Population standards are implemented. The flow down of 1-3As into TSC 3B is more than matched by the flow down of 3Bs into TSC 4. The renorming is projected to have a disproportionate selection impact upon minorities and, to a lesser extent, upon females -especially as recruiting becomes more difficult.
Classification Impacts
Impact of the Renorming upon ASVAB Subtest and AA Composite Scores
The major finding of the 1997 renorming survey is that, relative to the 1980 youth population, today's youth is scoring higher along verbal and math dimensions and lower along "technical" dimensions 7 :
' Table 2 .1 indicates generally equal or higher performance levels for PAY97 youth on math and verbal tests (AR, WK, PC, MK, and VE), and lower performance levels for most technical tests (AS, MC, EI). The new '97 score-scale will be constructed by linearly transforming PAY97 sample scores in a way that results in means and standard deviations of 50 and 10, respectively. Consequently, for the PAY97 sample, average scores on the '97 scale would be expected to increase (relative to the '80 scale) for those subtests having means below 50 (GS, AR, PC, AS, MC, and El), and decrease for those subtests having means above 50 (WK, MK, and VE)." (Segall, 2004, Chapter 2, pp. 8-9.) In the Army ASVAB subtests are combined to form ten Aptitude Area (AA) composites for classification purposes. 8 The subtests are combined using least-squares weights derived from analyses of the relationship between Soldier performance and ASVAB subtest scores.
9 Under the renorming, the 1980 scale score weights are adjusted to reflect the 1997 scale, while maintaining their optimal classification properties. Segall (Chapter 2, Per the major finding of the renorming project just noted, the classification impacts will vary predictably across Army composites, and reflect the subtest composition of those composites. We find that the percentage qualifying for GT, CL, SC, and ST composites -which are relatively verbal and math intensive -to be somewhat lower on the 1997 scale (relative to the 1980 scale). At the other extreme, the percentage qualifying for MM, GM, and OF composites -which are relatively technical subtest intensive -is somewhat higher on the 1997 scale. In the middle, the percentage qualifying for EL, CO, and FA composites -reflecting a more balanced mixture of subtests -is about the same on the 1997 scale (as the 1980 scale).
The percentage qualifying results shown in Tables 18.1 -18.10 are summarized in Table 19 . The table depicts the line score range of interest, the direction of the difference in the percentage qualifying on the 1997 scale relative to the 1980 scale, and an approximate adjustment to cut score levels if the policy intent is to maintain the same percentage qualifying at current levels. With the exception of GM and MM composites, adjustments to cut scores would be up or down one point at most. The previous discussion explored the general direction of cut score adjustments over a range of line scores. We now turn to the particular cut scores currently in place and make specific recommendations for adjustments that would leave the percentage qualifying about the same. These are shown in Table 20 , and are based on the data shown in Tables 18.1 -18.10. To take an example, consider the CL composite; Table  18 .2 shows that at a cut score of 88 on the 1980 scale, the qualifying rate is 99.1; using this table we find that a cut score on the 1997 scale of 86 produces about the same qualifying rate (99.3 percent) -hence the recommendation shown in Table 20 . Also shown on the right-side in Table 20 are the projected impacts upon minority groups. As can be seen, the recommended adjustments turn out to leave the minority percentage qualifying about the same. Table 20 also shows a recommended cut score for the twoyear period during which 1980 scale scores are "grandfathered" in the system. Adoption of these adjustments would allow the Army to maintain a single set of cut scores with minimum inequity while two different scale scores are in use during the transition period.
For a number of MOS cut scores are defined over a combination of two or more AA composites; these are referred to as Special (SP) criteria. Existing SP and recommended changes are shown in Table 21 . 13 13 Recommended changes are derived in a three step process: (i) over the entire eligible sample (i.e.
Army Regular contractees with AFQT (1980) scores of 31 or greater) and for the "dominant" composite, find the cut score on the 1997 scale which provides about the same percentage qualifying as under the existing 1980 scale cut score; (ii) for a sample restricted to those meeting or exceeding the 1980 scale cut score on the dominant composite, determine the percentage qualifying on the other composite; (iii) for a sample restricted to those meeting or exceeding the 1997 scale cut score on the dominant composite, determine the line score at which the percentage qualifying on the other composite on die 1997 scale is approximately the same as that found in the previous step on the 1980 scale. 
